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im*m 1 3 <m<?>is- vmmmf^- mtbc? h y 

k. %m^y^<r>^m^Mf%mm^y^-(D^-h 
fttE#*«::3»>sitsi»fc . ttWE»%^wneft»tt 

F^AtfSfl^fc. SrfiStfevIk^Stk-r 
I) F 5 4 / ^^M^.trmu. 
[||*«2] lt*3HCjSV^T, 

k vimmmmmfc* >w&iim^ izm t h z t 

?|< £ kfc J: 9ttMBfflit*K>6 - k £#®ik Lfc F 

»*#£»«7 * /WfcJ: Si k £&«ik L?t 
F54>SR.W*a}KB. 

^sjs*>*fsv ^k wse l . i^K^tt^^tsm i 

SfflSjWB^k W5£* & £ k tft®t Ltz Yy4 rvm 

ttkfscik^ak LfcF?-f ^mmtams.. 
i m*m ] i nm 3 w^*Hcfcv^T . 

k * ttffiK^i > k W£ I . f£tt»&*Di$ 1 

k s aaraarav > t w&r & c t zim t uc f 5 4 a 
KfMBsitt^. mmrmmmstiimztkn-ki- 

IZk £#$f k Lfc H *>A A'^j||«ia5Sia. 
[fi?£JI8] aMlM7WWCfc^t. 

tzFyAj <mm%.&<7mzm%tz x o g$ & m s « 

ffig|S£ £ t«i i k *«f«k t S F 5 -f AU«S«iti 
SIS. 



im&m+h k k t KKflsaSJRWE tTB8«i*t 
A'^BtgiaJSIS. 
[000 1 ] 

■&hu mzYyj ;-<mbix<om&*®.mz 
aset s f 54 >-qiaiM*aii£BfciJW-* 1> <r>xhh . 

10 [0002] 

<0«ta*«:E^tSrfflV^. #^¥7-237483 
^&«L ^¥7 - 2 3 7 4 8 8^$g, ^^7- 2 
3 7 84# Ml. #^¥9 - 1 2 7 2 5 8^f8^rk*cO 

20 [0003] is-bizmm&tck'tmmix 

J*X'h *) . H 5 -f ^ifi«Bt«rt4 1> ^Tii^r 

[ 0 0 0 4 ] S fc. Ktt^iMflBPSr fc*^tt«WS d k t 
J: 0 F 5 >f A*co»tt®^«»] L . ^cO^^StcgBS 

vmiimmrmix . vyA^tzttixwmzm- 
k. ^tr y y^*-^ -Mzmmhtitz^^m 

XA^ ^ - y (cS-^ & gBS •) jHS«®^ F y A a'^M 
LT F 5-f A-fcWfrfiatfc&tfc* . 

[0005] 4fc. m^ojiff^fa-r&tcokL-c. 
Mmnwmbm%^h?oyy7ts;)itfhhi>K sht 

i^kLTaff^a^^m-rstws.s. 
co*M^a^»s«ssax-* s zz s« lt v> 

[0006] 

[»%&«JW»L J: o ktSISSl ( 1 ) F94><fc»S 

ttntwvf &^ic. $mmxK&m%vzmizz 

*fl JS^ff o fcftt. «fi*M^»&^)»T F 5 -f A-fciap 
*S*S s 6SI* t *9. F7-fA-jW!*>l,3£»tTL4 

50 4. 
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[ 0 0 0 7 ] * Z X\ F 7 4 ' <<0s6!^^#J£c7)*» 
fc fcJHSH* # arfflff* £ v^i«tt*»fe . F54 a' 

[00 083 (2)-*, tt3tW>JgW9if«^-fA=ar 

L . F 7 -f ^«S* & v ^(iirpjh^jti * Wl k'i« < * 

[ooo9]^^t\ v-H) <.<mmm>m%ir^is> 

mti mmmmmzm o . awmmmmxmm tx 
mvwt> h^imta u f ? <( > w*eoftjj*fcfls 5 

i. 3£>fc. *ttfcJ:*S£*il#r*«rkfc:t,»a« 
•S. 20 
[0010] Lfctf-aT, «ffi«Srffiffl-i^f 
K H 7 4 A'cojKSK^a^JKSr«^tS k k 1> fc - 
* W ««r«ff*S8Sfci£o T»ffl3IiaB*»6 F 5 4 
A'fcfcf L-ctg*^ tu-r^ k 6 F 7 -f ^«RSS«ajS 

[00 113 

Wfc7jrt«J:5fc, $M(Di'-hfmRV : i'-hfrffit,Z-? 

b 'J -v rxWzm&ZivkH&i-tyt l k , RE** v 30 

y-t 3 k . ISJE^jHr 1 (DftjUt^RVffln 
aME-b 3 Otbflft^ £JK 0 &*i£E*-te y-9" 1 eoifi 
* * y-fc;P UsBS^- K« 
ffi&tff£y-hira^#E#ffi£^Mt}ig|54fc, tt 

*E»ffiwii»iaBeft*«iaj l f 5 4 ^assatf as* 

k. fcfllttfcifcfcttiafcLTv**. 
[00 1 23 W^- F fc#S Lfc FiM a* 40 

^H#*fcF7>f A^fcfctH-fifctt. Eft-fey-frl 
Sr^pfOx- FSffi&tf F#®fc7 F 'J -y ?.X#fc 

ffifi-TS. *LT. *E*4:yiflOiMj«*fr1M!KI 

[00 1 31 fctfU v—hffiE&^-F d rfS(C*^ 
SfWBi, JHE+mitfrSilifciBBtiSSfl: (/4 

x) tfb>o. ziit&tuzywzx^xm&ztx&m 
k^^stt, ttfj£»£jK$#i-£#g#£>£. *z 

X\ $»MS*yt3 5:^ll, .KOMg-try 50 
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■9-3 t«t o T«iaiSilfe*«tfi»jfi»t,*JEE»*lt«l» 

utfim^fr wmg.* y*3frh nMwwmmt 

[00143-eLT, K5-f ^ «R»ng« 5 Ttt . tHfB 
S54 -C^^/cKx- FCTat/fgx- F mmnwEftK 
<0»«BISSfl: SrttfB L F 7 4 y <><r)%m.%Mf&%%.<ryy% 

[001 53 Z0)£olzLX. *WRX'\i. m^5r« 
ffl-tf-f t F 54 A'£0tt»£ F±<0ff^-fe y-tti 0 
iS^DLs *M<OiSSlk^iiS-^SfL. »S^< F54 A 
<0*Mtt*tt»L. F^^A'^SJS^S^aSrS^-rS 
dk*«T#S. 

[ 0 0 1 6 1 zzx\ mmmmi. m*#>t:ma 

aK-fe k KE*-fe y-t k ^^RBSSrKJpaES-b y 
£E*-feyif<oaj*e^*»4)5l< Z k fc J; *)K*E*«Sr 

tc-ft4fi4»«wa*«»*»«7 ifrfiz* *)ftmtx 
[0017J ±.te<oF7'f A^tigneaHi, 1^ 
wftmmmz k k t nf^»«ift]B$*^^ 1 com« 

[00 183 -tSNb*? s F 7 4 A'crjx- F±<0fi<l>.£c0 

»»c*^<*«i* t ±*-5TL*ofci«, gasoa^ 

mmim. mmxrvxT-rv 
m&tt-tt&zttfmiw 
1 0 0 1 9 3 s t=iz, mvyj^mmzutt. 

^ twart & k k t fci£ft»&*nK!f*> 4>ff 1 c7)^r 
^raULk^b^v^k^^SSAJfi^kW^L. Ktt 

rtT)5f jem»«4 k^c k « ^k fl^-rs ; k 

[0020 3 tKch*>s F^-fA'Ox-Fi^TOE* 

mmtXTnmmm^&mfkfrtt&zttf 

[002 1 3 $4>fc, ±ieoF7'f A^ajjgafc^JsS 

±a^*o<, f 7 ^ *<r>®&vmtfmi)^fr<wi®i 
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[0022] tZTW&tXX*. ±M<T> A'^ffifJ 
[0023] 

[«HB^saso»ffi] 02 ( i ) rv ( 2 ) (±. a it io 



.* 1 1+ , v _ i i (Tj^ffi i i b Ri/mm 1 1 hi; -rit 



1 1 b&^ai i h<za)jimht>z tizx <omm& 

bWX'btiliZOXoZiinX'iiJ:^. ItCx-h 1 1 

[00 24] ^COi-5{CVF'J-yi?X«(CS^-fe^l 

ftff***tHiW-icfc*«aj*6. 03 i=i4. «®<o>- 

- F litiSis a vX'cnfcK-ft^mti^ iixti 0 . 
MRB1 1 bftlfffiHl 1 hc^Ml^ft^cftoTftE 
JiP3-P2-P l<0«K*S<^#tS«!B3WSSn 

x^h. Fyj'Mzx-ox. z(vteEftmmmA£tf 

[ 0 0 2 5 ] 03 iCSrttMMMffli. ^£<D»)# . 

cj:»«mw^tficj: 9«*«ai*sHfc-f 4. mm. 

04 ( 1 ) - ( 4 ) fcjjcf i 5 fc. -eix^'ii rji^co«s 
E#*j . r|}BLfc*£4fcl4iSa+<Ofrffi#;f6j , 

E#ffi j i: u o X o \zWEff%itt h . . 0*<?)# 

I§]0 ( 1 ) fcjjrf i/- MTH 1 1 b fcirttS v h U y ? 40 

#|s]0 (2) izOkZixX^l. 
[0027] nt>*>. ((D) L/cfc^li^A-C 
fctstt&S-Efl-t y-t 1 fcfcHg«aafc::*&$r?lffSa»jta&» 
0, ^fifcffiofciWl 5 (©) fcHLTfc*h.-e f ii*>Ea 
■fc >V 1 K*f LT *WBWb&** & . * . 3 
■tffci§£ ( ® ) t> 0^<o± d $rSEft#ff y-t i 

mtih. * 

y(t)+aiy(t-l)+ +a na y(t-na) 



* [0028]-^. m# <r)W®££im 

mmmiz^iiXii*). K^A-^-Mi|;«t 
5#E*«»s^ii;w$«tii (7n7ii) 

[00 29] -f-CT*. 06fc*1-«i:?fc, *S4f^h> 
2 0 co 7 o TtiMttnaLK-fe 3 fcRStf & . ft 

x> ^^b>2 0rt«jnaLg-t>-t3*^aj^$^sfi 
4. 

[0030] 07(4. ft5Mlt»4l:t)i>t, CO 

BfflftHnfejojrai^o-^UTe 1 ), »wt:ti. 

OfilT'Wx- hlraiTOH n (s) 5r«aii-^ t<0Tft 
4. 

[0031] Ji^iio TifiW* i: . Z? s nfflcoE^] 

(Xf77Sl) . ^E^-bVtfcom (i<01§^(4n 
X'hhi)\ nZfflt&mt LTm$rlx^LTfc< ) 

[00 32] n<m*5iafci3Vvni, f*E^Mt»4 
fc|*j»t4^>f?- (05rli-f) mWllX (Xr-yT 

S3) , ig5a^rat = ifcL (^f-/7S4) . znm 

ffitim%!*fl3LTZmth&X' (XT77S5) s Eft 
^y-v u n=lc7)til^fl^fr3(!iaaJ2^f>A^LT (X 
r-y7'S6 ) . I^WIf-^TD 1 1 LT^t'J (0^ 
^-f) (ClSfrtL (Xf77S7) . jD^S-t>-t 
3*»<5>oaj^(i#SrS>rJPISS2*»<5>A^U-C (Af'/T* 
S8) . &mW-?TV2tLX*^)l ! ZlimL (X 

r-vr S9) % i$isn& "i" t<\w>9V*vYLx 

(XfvTSlO) , XfvTS 5(CS4. 
[0033] iitSrtftOiiLTtSTfciofcfcSt: 

iJE<0B**fllT-*TDl, TD2frhmmm 
n(s)$r*i6 (^.f--y7°Sl 1 ) , nZ "1" fitt-f>^ 
'J*>M,T (Xf77S 12). ^T-yrS2tCM 
4. Zc?)J:?%9m$:m t )&LXXTyTS2l l z}5^X 
neZ<mttCr>tzk%l,ZZ<r»\,-+>Zm~T-th. 
I 0 0 3 4 ] £ £?, JJaOffitBHRHnfe) * 

*^ mHi ARXtf'y («W*Ef*) tc4 0x^ 
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=biu(t-uk))+ +bnbu(t-nk-nb+l) ^(1) 

fcfc'U JE^-fe>-9-i:jDaS-feyf-£0#aj*fl [004 3] fcfc'U JnSfflB^a—J-'Jl'^&ami 

< i k #"C3 *. T , KEtfSfllUrk S . £<OSabWSW¥»fc J: & t 

[0036] t&*>*>, Witfi'-M li:h'7^W tf)*»if5*»*W£LT. «fi*CJ5tTlttf1-L$:Witf«r 

**Lfi*f«B*ii< UfcttJBT. j&T"*kH«fc*tt 10 

icmm^-t I Zkizi*). ;«:EJ-t>tl*>f, [0044] Z?>t:tb. WEftl5<?)i"- h&ffi&VlltW 

£ k k fcif)?. ^f-^TD 1 k TD 2tf)&7C(i >7*4 - MzWHitz&Wm-tW (EfiW) Tfit 

[0 0 37] E*-fe>^-<oaj*ffll-W»^7nraft<0« #^LTVv&i<ok«lrU «c»k(i«S-l^f^T-y 

fewc, d«0f£^MS!tHn(s)SrnilOE^-ty-tl -1 [ 0 04 5 ] WJ y^ftfttfRHKff 0£tt;l"n*Sr 

[0038] 4fc 7o7«ttSr»«r*«OTSrffik LT 20 B^JTk *<0fW»W« (S<Cvft*)Sftl) £f2»t S 

ti. %m <<)\s?fci.httMif1bh. ZZX-tiimMLb (XT77S27) . 

LT*i&K?4'<OMMi. fcSgJKAi'&IJjftT-J) [ 0 0 4 6 ] llE^f-y/S 2 5fci>Wt . ftEfrffi 

iMWOty < A>9 Sr#ffi*-fe yW&jjlZtt LTftfflS atWB5tC*»*»*ftffif3ttifa^blA P b = P b (i) 

■tl.C:i;{lJ:0, 7o7»£E l 5l8<.ri:# { T-#!>. -Pb(i-l)&tfAPh = Ph(i)-Ph(i-l)£**> 

[ o o 3 9 ] . ±e<o*d < Mfrmmztsmth 70 (xf7rs28, S29), m%n&zmm<omtfm 

-r , i^-h&m\ 1 h&twffli 1 bo2as&»)«it^ 30 1 ffmma ozmtx^izi§&imffit<zfmGti<%!iii 

**tiftmas+i. i'-MfiHi 1 bixonmik* tzhvtymixibmtimwz-fXTvrs 2 1 izm 

( Xb , Yb) k U > — hSSl 1 homm* (X tiftftfiftKOttttfi | a I tfMfta OOTf^o 

h , Y h ) fttiii s ^fib^-tey-^ftSJltSk -t<om -hEtf*tefc LTftUt JLttU ft 

ClktciO. ^ftfrj&O&g (Xbg. Ybg) k. Kli-ri. Ur-y 7"S 3 2 ) . 

WM'Cv&OJlS (Xhg. Yhg) k [0047] £OJ:3fcLT{«foWbofc£k*lMllL 

[ 0 0 4 0 ] f LT . ^j£0>£'Cw£&aUi ( X b g fcJS&Tt, . ^ fet-«<%fefr*SK:-*i^<0^Bf«* 

(i). Ybg(i)) (Xhg(i), Yhg(i)) X'h*). tt -ffci^. Att-«^»*«oT5B$^r 

IJ<0»t«jSJ^»i (Xbg(i-l), Ybg(i-D) (Xh -tik(SJfc*-f. Mfe*VMSSUAfS«Lfc«SSi:*6. 

g(i-l), Yhg(i-D) t%h. 40 -t**>t, % Jli86&«»0©BfW=5rJfcff^S* t «^'t&«^ 

[004 1] Lfctf->X, ^-MTBl l btoWbMin hhh. &*m^ZtX\ mt&8r<nx>Timz.* 

X2a^'YJ^a±0«)#AbxgS.^Abygi:. is- h 0. mitf&^h . 

&mi ihcDn'L\&<?>xBafYmM±c?>m£&hxgR [0048] Ltztfix. h t w&X* %®ift*?wsi\t 

(01 0«0X-r-x7-S2 1-2 AfatCt^T^^ffakl-^^OTfcO, ^Wid^ 

4) . «ff36«-Jt«IBKUb=S:V^tt. ^SS^K^^aL. 

[0042]Bll(l)&tf(2) -ftl-fiXs TV^t^x.^ix.S.., $f>l:, lEJJ^iBi S k . Ati 

»kcO«5r«i6. ^fl$r^<lAkJt©L (Xr^S 2 * 50 [0049]-*. ^Sf|SI*^SSE* { ^< «t ^ 
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murais o ae* m®iz®m & z t h . 

[00 50] HI 2fctt, K5'f^«KBS J B5e«5tJ:* 
JJEW F 9 4' «HWR7M U XA S S U; 7 u-f- 
+-F*%$ft.T^S. 

[0051] tr, *<»hmn=o tuz&. fenm 
wznr i &tmt. vmzmtth (xt^tsa i 
~S4 3 ) . sfifuiBWMT i frbtrnvmaztim 10 

Mt (i) (El OflXf 77-527, S32<7)^JT(C 

m%miOKb®mt& (Xr'/7*S44, S52, s 
53) . 

[ o o 5 2 ] * 3 t-frv^te, tammztuz-^ 

SAt Uf77'S4 5) *WjeWB»HTatlttiTV^ 
(Xf'/rS4 6) 14. «sK)*5-^B*raTai|V^ 

5^W3 5U«89 6*»4>KBW?R£fW & 20 
(Xf77S54, S55) . 
[00 53] USSfiTJc i 6 WWi. mPlz X &gffi 

[0 0 54] *f •y7*S4 6fc:*$Vvc v -JSgfUflKft 

i6**«i»§itfc«^ (AtsTa) . mmtmx-h 
h <xf77S4 7)^ 4-*«, m#mix^% 

[0 0 5 5] lOMl, At<Tb (fcfc'L, Tb<T 30 
a) T'fcftff. n = 0kL (XT77S56) . 
l±W*S*VO^rHfc (Xf77S57) 
AtiTb-C*4fc*Ctt, l]*7>h<M.ni "1" rtflt 
-fy^U^yFL (Xf77S4 9) , ZMZZWV 

T7/S50) . 

[00 56] Z<D%%. n<N<7)t£t,Zii. «#j£Ji# 

nztix^z^tvmtz ur-yrssi) a<, m 

NcTDi: § (ctt, ttift^ftilk b i 

OJa^m^Nigj: 0^<, «»fcfM:»a»l/CV*Si: 40 

GfcSWrTS (^f77S5 8) fckfctCF5'f^«JB 

9) . 

[ 0 0 5 7 ] ^co J: 3 *a»ws<ws^«. *«Sr 0 i£ 
S«*iWWl^ft, #&£{£-f J: 3=5r#W8 

[0058] ±E<0 J: 3 tc. F Aco&ggffiT&tf 

WWfcKS'fXe-WO*** 1 . H 1 3fc7jrtJ: 3 50 



#H¥1 1-326084 
1 0 

fc. Wmi D=l-ntf)*«Pifc5mi«Sr»*t. dcOi! 

m^mmmt Lxmwm^zmmht ixcomm 
mmw 3 o o , a^fsgg 3 0 t f 5 4 ; «w 
hhbu m^mmssoij^m^itZT-tztiz 

X 9«fr<o3c£*5ttM- h J: 0 Hz ix i> x v >. 
[0059] j&fwiiHi 3 0 Tli. id #§■ JIfc& 

mizttix Fyjrtnm^z&hXiizmTjprthm^ 

fcoivf, r OKj Tngj tfQZO^T-f ?X£jf 

ff«asia3 0^jssfi-ri.. d^t^. z*>t>i*&RB 
x\ ' n g j #ssft§nT*£*§£\ affissga 3 0 

TiilfctWaiU -f-co TNGj *iSliLT*fc*Pifc:» 

z&%m&*h£?izi$m®mm<. 

1 0 0 6 0 ] «i«r. afiftasia3 0{i, ni4oj; 

mm 1 kHRina5efi»3 2 k ^»]»gp3 6Tfflj«H 

-*H8geiS3 2imfffl«*:;*3i*ai3 
7fc£«til«*jS*tS. 

[006 1 ] ot: r NGj £-»IIHSSfIS3 

2 T'Sfi Lfe*&(i««^SSftK*iJBr« 3 8 tfZtim 

izmmi.&nx-mm&imfrti. mmw^-ftk 

tvmtfctg&u. mmmz ^y^^znvxmm^ 

[ o o 6 2 ] vm%T-?mmmfre>m 
matix*xi>. mt , m3m.3 o<ym%m<?>£x 
nmMT-?£&*mtztii**iffix-h&frk. f? 

*bt-^ , mttfffiMmt'zmft'm&w 3 0 tiUfi 
l, m^mm.3Q{zmhmft t m%<»-m*w< 

ZbtfX'ZZ. 
[0063] 

[»»^»ll] JELhRflLfcA 0 *3WBt«* F5 
hflt? F 'J -y ^^tttE^j-fe yt*E«-f 6 k k t 

<7>^ssavg^jgw^< k u 

etTWHSR-riidfcflbSLfc^-C. »JKA< F*7 
LSffi-f4Ck*^^k=SrS. 
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[00 64] SffiHKTU. F9-f><(ci583*i$r 

^m^mmx\ ms%&mx'£&. mimix 
> <ammwz& t x tmt izt mm t%h. 

[ 0 0 6 5 ] § ty fcli. F 5 -f ^«WBtf5*l©IS*t j»t 

a-r * 1 1 uzmm%.&%izfotxmmmmzttix%i 
ii.m$L£<Dm£i)}m£<<gmtz>zbtfX'Z, io 

[BiB4>ffi*&K9!] 

[Hi : *«i«Bfcffi4 K?^^«Kn»win0jiPiflbft 

ttLtz?u-,9mX'hh. 
[02 ] #fMJifc:ffi4 F9-P"q^ai§SBfcfflv^*l 

fc0T*>l>. 

[03] *9HH(cffi* F94 A-ftffi&iBgfifcffl^fl 

mtr^itzmx-bi. 

[04 ] *«t!Btffi4 H-5>f vCKSBHtajSgBtifflV^fL 

KffMit&fiLtzmx'bh. 
[05 ] *m\izm vyj^mmsgmzm^hix 

z^Ltzmx'hh. 

[07 ] *R0l(Cflt F94 /«R»BWJjaife:fe{t&7 30 

nrwwdfrf * : s- mmwrnxwimmmnn 

[08 ] *&aBfcfliS AU<B^a5HSCfcttl»* 
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1 2 

*>. 
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[Claim(s)] 

[Claim 1] The pressure sensor arranged at matrix form at the sheet bearing surface and 
the sheet back of vehicles, The signal pretreatment part which performs the pretreatment 
to the output of this pressure sensor, and the acceleration sensor installed in the body in 
order to detect a body oscillating component, The Measurement Division part which 
searches for the body pressure distribution on this seed bearing surface that took in the 
output of this pressure sensor, and the output of this acceleration sensor, and canceled this 
body oscillating component from the output of this pressure sensor, and this back of a 
sheet, The driver state sensing device characterized by having the driver state judging 
part which detects time change of this body pressure distribution, and j udges either [ at 
least ] the degree of awakening of a driver, or fatigue. 

[Claim 2] The driver state sensing device characterized by searching for this body 
pressure distribution by pulling the pressure component obtained when this Measurement 
Division part multiplies the output of this acceleration sensor by the transfer function of 
the this acceleration sensor and this pressure sensor for which it asked beforehand in 
Claim 1 from the output of this pressure sensor. 

[Claim 3] The driver state sensing device characterized by this Measurement Division 
part separating the body oscillating component contained in the output of this pressure 
sensor with a band-pass filter in Claim 1 . 

[Claim 4] In either of the Claims 1-3, this driver state judging part searches for the 
center-of-gravity point of this body pressure distribution. While detecting the body 
motion of a driver from the movement magnitude of this center-of-gravity point, when 
changeless [ beyond 1st predetermined time ], it judges with the degree of awakening 
being low from this body motion detection time. The driver state sensing device 
characterized by judging with fatigue being high when the time of this body motion 
detection carries out number-of-times generating of predetermined within the 2nd 
predetermined time shorter than this 1st predetermined time. 

[Claim 5] The driver state sensing device characterized by this body motion detection 
carrying out on condition of the time of the steering angle detection below a threshold in 
Claim 4. 

[Claim 6] This driver state judging part asks for the average pressure variation of this 
body pressure distribution in either of the Claims 1-3. While detecting the body motion of 
a driver from this average pressure variation, when changeless [ beyond 1st 
predetermined time ], it judges with the degree of awakening being low from this body 
motion detection time. The driver state sensing device characterized by judging with 
fatigue being high when the time of this body motion detection carries out number-of- 
times generating of predetermined within the 2nd predetermined time shorter than this 1st 
predetermined time. 

[Claim 7] The driver state sensing device characterized by this body motion detection 
carrying out on condition of the time of below [ a threshold ] order acceleration detection 
in Claim 6. 

[Claim 8] The driver state sensing device characterized by having further the alarm part 
which emits an alarm by the judged result of this driver state judging part in either of the 
Claims 1-7. 



[Claim 9] In either of the Claims 1-8, it has further the communications department 
which communicates the judged result of this driver state judging part to operation 
management equipment. The driver state sensing device characterized by sending the 
directions which have legal force to this communications department according to this 
judged result while this operation management equipment manages these two or more 
communications departments. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the driver state sensing device 
which presumes the degree of awakening and fatigue as a driver state about a driver state 
sensing device. 
[0002] 

[Description of the Prior Art] Conventionally, when pressure is added, there is a body- 
pressure-distribution meter which allots the piezoelectric device from which resistance 
etc. changes to matrix form, and_measures_press ure distribution, such as a sheet bearing 
surface of vehicles. Like JP,H7^237483,A, JP,H7-237488,A, JP,H7-23784,A, and JP,H9- 
127258,A using such a body-pressure-distribution meter A seat detection system or a 
human body sensing device etc. which judges whether people sat down on the sheet is 
proposed. 

[0003] a ****** [ that, as for these, the fellow passenger etc. has sat down on the sheet ] - 
- or it is a system forjudging whether it is a load, and operational status of a driver is not 
judged. 

[0004] Moreover, by measuring brain waves, cardiac beats rate, etc., the operational 
status of a driver is detected, a dozing off while driving state etc. is judged based on the 
information, and many technology about the safe system for mount which emits an alarm 
to a driver is proposed. For example, when a driver grasps a handle by the optical 
cardiac-beats sensor attached to the steering wheel like JP,H5- 184558, A, the cardiac 
beats rate of a driver is measured. There is technology which detects the abnormalities of 
drivers, such as a dozing off while driving state, based on the rhythm pattern according to 
change of the cardiac beats rate, and carries out an alarm to a driver. 
[0005] Moreover, although there is a tachograph which the speed of vehicles etc. records 
to manage operation of vehicles, the operation administrator located in operation 
management equipment cannot supervise this on real time, and an operation administrator 
manages him as record until operation of vehicles is completed. By recent years, the 
system which manages two or more operation vehicles with operation management 
equipment (base station) using a telephone line etc. is being proposed, and the vehicle 
speed which is the position and vehicles quantity of state of two or more vehicles which 
were measured by GPS etc. is supervised with such operation management equipment. 
[0006] 

[Problem to be solved by the invention] (1) It is necessary to stick an electrode to a driver 
in a certain form, and in order to detect the operational status of a driver, in order to 
perform the judgment by a physiological index, with the conventional technology, a 
driver feels troublesomeness or there is a problem of giving a burden called stress. 
[0007] Then, if the degree of awakening and fatigue of a driver can be presumed from 



posture change of a driver, comparatively big operation called the action of hand and 
foot, or a body motion, without using an electrode etc., the burden to a driver is 
mitigable. 

[0008] (2) On the other hand, the conventional nap alarm system etc. detects the dozing 
off while driving state of a driver, and warns of it from a vehicles loading system to a 
driver. However, the warning or the deterrent to a driver is not so high. It is because it 
judges to one that it may be a false report. Moreover, an occupation driver which takes a 
commercial car is because the tendency for you to try to follow a delivery schedule etc. 
and to make it operate around a commercial car unavoidably on business becomes strong. 
[0009] Then, if the directions which send the information whether the operational status 
of a driver is unusual to the operation management equipment which manages the safety 
on not a vehicles loading system but business, judge it by the operation management 
equipment side, and have legal force are sent out and a driver is made to follow the 
directions, it is possible to prevent a major accident. Furthermore, it leads also to 
reducing the profit and loss by an accident. 

[0010] Therefore, this invention aims at realizing the driver state sensing device which 
can send this information to operation management equipment, and can take out 
directions from operation management equipment to a driver while it presumes the 
degree of awakening and fatigue of a driver, without using an electrode etc. 
[0011] 

[Means for solving problem] [ the driver state sensing device concerning this invention ] 
in order to attain the above-mentioned purpose The.ptts^r e^erj flor 1 arrangeH^-m^trjv 
forn m t the s h ^ o t bearing smfa iTe and the sheet back of vehicles as theoretically shown in 
drawing 1 , The signal pretreatment part 2 which performs the pretreatme nt-to-the-Qutput 
j^fthig pressnre^sgosor 1, The acceleration sensor 3 installed in the body in order to detect 
a body oscillating component, The Measurement Division part 4 which searches for the 
bpdj^f^ssure-distribution on this seed bearing surface that took in the output of this 
pressure sensor 1, and the output of this acceleration sensor 3, and canceled this body 
oscillating component from the output of this pressure sensor 1 , and this back of a sheet, 
It is characterized by having the driver state judging part 5 which detects time change of 
this body pressure distribution, and judges either [ at least ] the degree of awakening of a 
driver, or fatigue. 

[0012] That is, in order to detect a driver state from the body motion of the driver who sat 
down on the vehicles sheet, th^pressitfe-sengorj is arranged at the sheeHjrarmg^urface 
and the sheet back of vehicles at matrix form. And the output of each pressure sensor 1 is 
sent to the body-pressure-distribution Measurement Division part 4, after processing ^ 
signal amplification/filtering in th^rexreatment-part-S^respectively. 
[0013] However, in operation, the body pressure concerning a sheet bearing surface and 
the sheet back has the change (noise) resulting from body vibration, needs to separate this 
and the body motion detected by a pressure sensor, and needs to detect a body motion 
with sufficient accuracy. Then, the acceleration sensor 3 is installed in the body and the 
body oscillating component detected by this acceleration sensor 3 is also sent to the body- 
pressure-distribution Measurement Division part 4. In the body-pressure-distribution 
Measurement Division part 4, the body pressure distribution on this seed bearing surface 
that canceled the body oscillating component from [ from the output of the pressure 
sensor 1 ] the acceleration sensor 3 (removal), and this back of a sheet is searched for. 



[0014] And in the driver state judging part 5, time change of the body pressure 
distribution on this seed bearing surface and thj sjback of a shep t for which it asked in the 
Measurement Division part 4 is detected, and either [ at least ] the degree of awakening 
of a driver or fatigue is judged. 

[0015] Thus, in this invention, the body motion of a driver can be perceived with the 
pressure sensor on a sheet, without using an electrode etc., vibration of vehicles and this 
can be separated, the body motion of a driver can be detected with sufficient accuracy, 
and the degree of awakening and fatigue of a driver can be presumed. 
[0016] Here, the above-mentioned Measurement Division part can search for this body 
pressure distribution by pulling the pressure component obtained by multiplying the 
output of this acceleration sensor by the transfer function of the this acceleration sensor 
and this pressure sensor for which it asked beforehand from the output of this pressure 
sensor. Or a band-pass filter may separate the body oscillating component contained in 
the output of this pressure sensor. 

[0017] Moreover, from this body motion detection time, while the above-mentioned 
driver state judging part searches for the center-of-gravity point of this body pressure 
distribution and detects the body motion of a driver from the movement magnitude of this 
center-of-gravity point, when changeless [ beyond 1st predetermined time ], it judges 
with the degree of awakening being low. When the time of this body motion detection 
carries out number-of-times generating of predetermined within the 2nd predetermined 
time shorter than this 1st predetermined time, it can judge with fatigue being high. 
[0018] That is, when the body motion based on migration of the center-of-gravity point 
on the sheet of a driver has stopped, it judges with having lapsed into the state where the 
degrees of awakening, such as a dozing off while driving, are low. However, it is 
desirable that this body motion detection carries out on condition of the time of the 
steering angle detection below a threshold in this case. 

[0019] Furthermore, this driver state judging part asks for the ave rage pressure variation 
^iiflthis^kad^i^^ It is also possible to judge wltFthe degree of 

awakening being low from this body motion detection time, when changeless [ beyond 

1st predetermined time ] while detecting the body motion of a driver frenfr4his[aYei2g© 
jpressui^ariation, and to judge with fatigue being high, when the time of this body 

motion detection carries out number-of-times generating of predetermined within the 2nd 

predetermined time shorter than this 1st predetermined time. 

[0020] That is, when the body motion based or^lhe-areragTp^^ on the 

sheet of a driver is performed frequently, it judges with fatigue being accumulated. 
However, it is desirable that this body motion detection carries out on condition of the 
time of below [ a threshold ] order acceleration detection also in this case. 
[0021] Furthermore, you may prepare the-alarm part which emits an alarm by the judged 
result of the above-mentioned driver state judging part. On the other hand, like ****, the 
information whether the operational status of a driver is unusual is sent to the operation 
management equipment which manages the safety on not a vehicles loading system but 
business, and the system by which operation management equipment itself can supervise 
the state of a driver is needed. 

[0022] So, in this invention, it has further the communications department which 
communicates the judged result of the above-mentioned driver state judging part to 
operation management equipment, and this operation management equipment manages 



these two or more communications departments. And when abnormalities are detected by 
the driver state detection result by the body motion of a driver, the information is sent to 
operation management equipment, and the directions which have legal force from 
operation management equipment can be transmitted to the driver of this communications 
department. 
[0023] 

[Mode for carrying out the invention] Drawing 2 (1) and (2) are what showed the 
example of the pressure sensor 1 shown in drawing 1 , and the pressure sensor 1 is 
arranged at matrix form at BaekH4b-and J 1 h of be aring surfaces^-lt he shee t 1 1, 
respectively. When a driver sits on a sheet 1 1 and pressure is added to Back 1 lb and 1 lh 
of bearing surfaces of a sheet 1 1, as long as electric resistance or electrostatic capacity 
changes and an electric output is obtained, what kind of thing is sufficient as this pressure 
sensor 1 . You may use the pressure , sensor of the shape of a film with which espec ially 
■the sheet 1 1 is buried and loaded, ■> 

[0024] Thus, by arranging the pressure sensor 1 to matrix form, the body pressure 
distribution concerning the sheet 1 1 of a driver is measurable. The state where body 
pressure is roughly distributed in order of P3 ->P2 ->P1 is shown in drawing 3 as the 
example of the body pressure distribution in the usual sheet position is shown and it goes 
to the center which are the sheet back lib and 1 lh of bearing surfaces. With a driver, 
since there is individual difference in this body pressure distribution, it is based on the 
body pressure distribution of the next driver at the time of seating. Body pressure 
distribution can be searched for like illustration of the output from a discrete pressure 
sensor by the existing interpolation processing. 

[0025] The body pressure distribution shown in drawing 3 changes with the vehicles 
actions by the time of a motion of hand and foot, change of a posture, vehicle vibration, 
the vehicles action by acceleration and deceleration, and revolution etc. every moment. 
For example, as shown in drawing 4 (1) - (4), body pressure changes like "the usual body 
pressure distribution", "the body pressure distribution under slowdown when a front 
yields", "the body pressure distribution under revolution", and "the body pressure 
distribution at the time of a general posture change", respectively. In addition, the 
distribution state of illustration shows the result by which data was smoothed to some 
extent. 

[0026] The signal acquired from each pressure sensor 1 has locally the output wave 
shown, for example in drawing 5 . That is, output wave A-C of each pressure sensor 1 in 
the matrix points A and B in the sheet back 1 lb shown in this figure (1) and the matrix 
point C in 1 lh of sheet bearing surfaces is shown in this figure (2). 
[0027] That is, when it sits down (**), big load is applied for a short time, and each 
pressure sensor 1 in point A-C has load change to each pressure sensor 1 also to operation 
(**) using hand and foot. Moreover, when a posture is made for a front to yield, change [ 
like illustration ] (whose **) is is obtained from the pressure sensor 1 . 
[0028] On the other hand, the wave D by vibration of the body (cabin) is shown in this 
figure, and when searching for the body pressure distribution over the sheet 1 1 of a 
driver, you have to take into consideration the external force by this body vibration (floor 
vibration) D. That is, since the lateral acceleration by vibration and steering of a vehicles 
cabin and the order acceleration at the time of a start stop are inherent in the measurement 
value of this body pressure distribution like previous statement, it is necessary to measure 



this vehicle vibration wave D as an acceleration component, and to remove from the 
output of the pressure sensor 1 . 

[0029] Then, as shown in drawing 6 , the acceleration sensor 3 is installed in the floor 
position of the vehicles cabin 20. And it is necessary to ask for the transfer function of the 
sheet to floor vibration with the signal outputted from the acceleration sensor 3 in a cabin 
20, and the signal outputted from each pressure sensor 1 . 

[0030] If drawing 7 shows the calculation flow of the transfer function Hn in the sheet 
back and the bearing surface to such floor vibration (s) and says it roughly in the body- 
pressure-distribution Measurement Division part 4 In the predetermined time 
immediately after a vehicle traveling start, the time series data of each pressure sensor 
output are collected one by one, and the sheet transfer function Hn in the position of each 
pressure sensor (s) is computed from it. 

[003 1] If order is explained later on, performing the following processings is continued 
until it carries out initial setting of the pressure sensor of the beginning of the n pressur e 
^sensor s-1 to " 1 11 (Step SI) and the number (in this case, m is set up as a value exceeding n 
although it is n) of a stagnation pressure sensor exceeds m first (Step S2). 
[0032] The tim er^not shown) built in the body-pressure-distribution Measurement 
Division part 4 between n<m is put into operation (Step S3). Until it considers it as the 
elapsed time t= 1 (Step S4) and this time t exceeds the predetermined time T (Step S5) 
The output of the pressure sensor n= 1 is inputted from the pretreatment part 2 (Step S6). 
It stores in a memory (not shown) as time-series-data TD1 (Step S7). Moreover, the 
output from the acceleration sensor 3 is inputted from the pretreatment part 2 (Step S8), it 
stores in a memory as time-series-data TD2 (Step S9), only "1" increments Time t (Step 
S10), and it returns to Step S5. 

[0033] When this is repeated and it becomes t>=T, it asks for the transfer function Hn (s) 
from above-mentioned time-series-data TD1 and TD2 (Step SI 1), only "1" increments n 
(Step SI 2), and it returns to Step S2. This routine is ended, when such operation is 
repeated and it becomes n>=m in Step S2. 

[0034] Here, about how to ask for the above-mentioned transfer function Hn (s), although 
various general methods are employable, the linearity difference equation of the 
following equation at the time of an ARX model (linear prediction model) performing 
system identification, for example is used. 

y (t) +aly(t-l)+ .... +anay (t-na) =blu(t-uk)+ .... +bnbu (t-nk-nb +1) Formula (1) 

[0035] And a transfer function will be called for, if it asks for both related ratio as an 
input/output ratio while calculating the coefficient an and bn in this linearity difference 
equation based on a least-squares-estimation method. However, since each output of a 
pressure sensor and an acceleration sensor differs in a dimension, the way things stand, it 
cannot be compared, but it can ask for the transfer function Hn in drawing 7 (s) 
beforehand by the following method. 

[0036] Namely, where [ for example, ] the driver sat down on the sheet 1 1 and a body 
motion is lost as much as possible [ the signal outputted from the pressure sensor 1 by 
giving vibration to the body like the time of a run at this time ] since an acceleration 
component will occupy most substantially The dimension of time-series-data TD1 and 
TD2 becomes equal substantially, and can ask for the transfer function Hn (s) according 
to the operation of the above-mentioned formula (1). 

[0037] What is necessary is just to subtract this transfer function Hn (s) from each output 



of n pressure sensors 1-1 - 1-n in the Measurement Division part 4, as shown in drawing 
8 in order to remove the component of floor vibration from the output of a pressure 
sensor. 

[0038] Moreover, there is separation by a band-pass filter as other methods of separating 
floor vibration. Floor vibration which the body motion of a driver made into the detection 
object here is to some extent big operation, and originates in body vibration differs in a 
frequency band considerably. Therefore, floor vibration can be removed by making the 
band-pass filter for extracting the body motion of a driver act to the output of each 
pressure sensor. 

[0039] Next, after separating floor vibration which originates in body vibration like the 
above, the center-of-gravity point of pressure distribution as shown in drawing 9 from the 
output of each pressure sensor is computed. For this reason, the center-of-gravity point of 
the two dimensions of 1 lh of sheet bearing surfaces and Back 1 lb is computed first, 
respectively, setting the coordinate system on the sheet back 1 lb to (Xb, Yb) - the 
coordinate system of 1 lh of sheet bearing surfaces ~ then (Xh, Yh), The coordinates 
(Xbg, Ybg) of a bearing surface center-of-gravity point and the coordinates (Xhg, Yhg) 
of a back center-of-gravity point can be found by doing division of the total of the 
position coordinate and the product of an output of each pressure sensor by total of the 
output of each pressure sensor. 

[0040] And it is center-of-gravity point coordinates at present (Xhg (Xbg (i), Ybg (i)) (i), 
Yhg (i)), and becomes the last center-of-gravity point coordinates (Xhg (Xbg (i-1), Ybg 
(i-l))(i-l),Yhg(i-l)). 

[0041] Therefore, the motions delta bxg and delta byg on X and Y coordinates of the 
center-of-gravity point on the back 1 lb of a sheet and the motions delta hxg and delta hyg 
on X and Y coordinates of a center-of-gravity point of 1 lh of sheet bearing surfaces are 
called for (step S21-24 of drawing 10 ). 

[0042] The migration locus of the sheet back center-of-gravity point and the bearing 
surface center-of-gravity point is shown in drawing 1 1 (1) and (2), respectively. Then, it 
asks for the product of the square sum of the motion component of the center-of-gravity 
point on such the sheet back, and the square sum of the motion component of the center- 
of-gravity point on a sheet bearing surface. It judges whether as compared with the 
threshold A (Step S25), the product of the movement magnitude of the center-of-gravity 
point of the sheet bearing surface of body pressure distribution and the back became 
about this more than the threshold A, and when a threshold A is exceeded, it judges with 
the body motion having occurred. 

[0043] However, Order G and Width G occur during the time of acceleration and 
deceleration, a cornering, or revolution. Thereby, the body load of a driver moves and 
body pressure distribution changes. Therefore, when body pressure changes, this change 
must judge whether it is what is depended on a vehicles action, and must except if 
needed. 

[0044] For this reason, when the product of the movement magnitude of the center-of- 
gravity point of the sheet bearing surface of body pressure distribution and the back 
exceeds a threshold A, It judges whether the steering angle delta detected with the 
steering angle sensor (not shown) formed in the steering wheel is over the threshold delta 
0 (Step S26), and when having exceeded, it is judged as what Width G has generated, and 
does not judge with a body motion, but returns to Step S21 . 



[0045] When the steering angle delta is not over the threshold delta 0, it judges with 
having had a body motion for the first time, and the quantity (movement magnitude of a 
center-of-gravity point) of the Time T and its body motion is recorded (Step S27). 
[0046] In the above-mentioned step S25 when it turns out that the product of the 
movement magnitude of the center-of-gravity point of the sheet bearing surface of body 
pressure distribution and the back is below the threshold A When amount deltaPb=Pbof 
change (i)-Pb (i-1) of total of the body pressure concerning a sheet bearing surface and 
the back and deltaPh=Ph(i)-Ph (i-1) are calculated (Step S28, S29) and the sum of both 
square each value exceeds a threshold B this time, For example, [ when absolute value 
|alpha| of the vehicles order acceleration detected by the order acceleration sensor (not 
shown) is over the threshold alpha 0, judge it as what Order G generated on vehicles, and 
do not regard it as a body motion, but return to Step S2I, but ] Only when absolute value 
|alpha| of order acceleration is less than threshold alphaO, it is regarded as a body motion 
like the above-mentioned case, and the quantity (the amount of average pressure 
variation) of the time T with a body motion and its body motion is recorded (Step S32). 
[0047] Thus, an alarm is emitted only when fulfilling the conditions that it is still more 
nearly certain even when it is detected that the body motion occurred. Namely, people 
cannot maintain a fixed posture, and cannot pass for a long time, but will be in the state 
where a certain fatigue was accumulated. That is, a blood flow may be overdue and local 
poor circulation may occur. By moving the body, blood circulation becomes good 
according to a blood vessel's own pumpability. 

[0048] Therefore, it is thought that fatigue is accumulating to some extent big operation 
and movement to some extent when it can be said to be required action and there is no 
such operation for man beyond in a definite period of time. Furthermore, if fatigue etc. 
collects, people will come to move the body frequently. Thus, if a spontaneous body 
motion comes to occur frequently, it will be thought that fatigue is being accumulated 
considerably. 

[0049] On the other hand, when monotonous operation continues for a long time, a body 
motion may be lost conversely and it is thought that this is in the state to which the 
degree of awakening fell, i.e., a dozing off while driving state. In the situation such 
whose a body motion was lost, if this is detected, a dozing off while driving is detectable 
at an early stage. 

[0050] The flow chart which showed the above-mentioned driver state judging algorithm 
by the driver state judging part 5 is shown in drawing 12 . 

[0051] First, after considering it as the count value n= 0, the run start time Ti is recorded 
and a body motion is detected (Step S41- S43). When the time to time t (i) and equivalent 
[ (equivalent to Step S27 of drawing 10 and the time T of S32) ] when the body motion 
was detected from the run start time Ti is less than threshold TO, the degree of awakening 
and fatigue diagnose it as O.K. (Step S44, S52, S53). 

[0052] When time deltat (Step S45) from the time t (i-1) when that was not right, before [ 
one ] the body motion was detected to present body motion detection time t (i) is over the 
predetermined time Ta (Step S46) It considers that definite-period-of-time Ta does not 
have a body motion, and while outputting NG as a degree of awakening, the driver state 
judging part 5 emits an awakening alarm from an alarm part 6 (Step S54, S55). 
[0053] Although an alarm means with a sound is sufficient as the alarm due to the degree 
fall of awakening, the addition of handle vibration which can expect the awakening effect 



more and an intermittent buzzer, cold (refreshment air-conditioner), etc. are sufficient as 
it. 

[0054] the case (deltat>=Ta) where a body motion is detected in a definite period of time 
in Step S46 - the degree of awakening - being good (Step S47) it is necessary to judge 
whether body motions have occurred frequently this time (Step S48) 
[0055] As a result, it will be referred to as n= 0 if it is deltat<Tb (however, Tb<Ta) (Step 
S56). fatigue is not accumulated - judging (Step S57) - when it is deltat>=Tb, only "1" 
increments the count value n (Step S49), and it is judged whether this count value n is 
over the predetermined value N further (Step S50). 

[0056] as a result - fatigue is not accumulated at the time of n<N - judging (Step S51) - 
at the time of n>=N judging that there is much number of times in which time with the 
last body motion is shorter than the predetermined time Tb, and it is moving the body 
frequently from N times, and judging that fatigue is being accumulated — as fatigue — 
NG ~ outputting (Step S58) - the driver state judging part 5 emits an alarm from an 
alarm part 6 (Step S59). 

[0057] It is thought that in such fatigue accumulation a voice alarm to which rest is urged 
is good since there are many subjective symptoms considerably. 
[0058] As mentioned above, [ when the degree fall of awakening of a driver and fatigue 
accumulation are detected, have given the alarm to the driver from the alarm part 6 
prepared in each vehicles, but ] As shown in drawing 13 , establish the communications 
department in each vehicles of vehicles ID=1 - n, and this alarm signal is sent to the 
operation management equipment 30 as a base station by making this communications 
department into a mobile station. The alarm of the state of a driver is carried out to 
operation management equipment 30, and you may make it ensure the safety of operation 
by giving a directions command from operation management equipment 30. 
[0059] The signal it is directed with this operation management equipment 30 that sends 
the state of a driver to each vehicles in order of an ID number is sent. From the directed 
vehicles, two SUTEITASU, "O.K." and "NG", is transmitted to operation management 
equipment 30 about two items of the data which had the state of the driver simplified, for 
example, the degree fall of awakening and fatigue accumulation. When "NG" has been 
transmitted by one of items at this time, this is detected with operation management 
equipment 30, and a leased line is opened to the vehicles which have transmitted that 
"NG" so that the face picture of more detailed data, for example, a driver, etc. can be 

[0060] For example, operation management equipment 30 can have composition like 
drawing 14 . That is, it has a general circuit and a leased line, a general circuit is usually 
used, and switching control of the general circuit transmitting part 3 1 and the general 
circuit receive section 32 is carried out in the control part 36. The general circuit receive 
section 32 displays receiving information on the operation management monitor display 
part 37. 

[0061] Since the urgency judgment part 38 of information judges this and changes to the 
leased line receive section 34 through the line-switching control part 33 when "NG" is 
received as mentioned above in the general circuit receive section 32, a leased line is 
opened, and it is made to indicate the detailed data at the operation management monitor 
display part 37 by reception. Furthermore, when an operation administrator judges that 
there is a problem seeing the detailed data, a directions command is directly given to a 



driver. 

[0062] In addition, since the administrator of operation management equipment 30 is 
unable to look over all those detailed data even if detailed data is always transmitted from 
each vehicles Judge the state of a driver and on vehicle traveling when satisfactory The 
simplified data is transmitted from the vehicles side, and when judged with there being a 
vehicle traveling top problem, it can transmit to operation management equipment 30, the 
detailed data about a state, for example, the face picture etc., of a driver etc., and can look 
for the judgment of an operation administrator in operation management equipment 30. 
[0063] 

[Effect of the Invention] [ according to the driver state sensing device concerning this 
invention ] as explained above While arranging a pressure sensor at the sheet bearing 
surface and the sheet back of vehicles at matrix form, in order to detect a body oscillating 
component, an acceleration sensor is installed in the body. The body pressure distribution 
on this seed bearing surface that canceled this body oscillating component from the 
output of this pressure sensor, and this back of a sheet is searched for. Since it constituted 
so that time change of this body pressure distribution might be detected, either [ at least ] 
the degree of awakening of a driver or fatigue might be judged and an alarm might be 
emitted if needed, the body motion of a driver is detected with sufficient accuracy, and it 
becomes possible to presume and carry out the alarm of the degree of awakening and 
fatigue of a driver. 

[0064] Moreover, since it may not be aware of an awakening fall to a driver, it can do a 
quick alarm. Although there are subjective symptoms of a driver about fatigue, since 
there are few drivers who get to know a self limit, before exceeding the limit of fatigue, it 
becomes possible to carry out an alarm according to the fatigue of a driver. 
[0065] Furthermore, if it constitutes so that the directions which have legal force to this 
communications department according to this judged result may be sent while the judged 
result of a driver state is communicated to operation management equipment and this 
operation management equipment manages these two or more communications 
departments Operation management equipment can manage two or more vehicles 
efficiently, and becomes possible [ preventing the accident by the degree fall of 
awakening of a driver, or fatigue accumulation ]. 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the principle composition of the driver 
state sensing device concerning this invention. 

[Drawing 2] It is the figure having shown the example when carrying the pressure sensor 
used for the driver state sensing device concerning this invention in actual vehicles. 
[Drawing 3] It is the figure having shown the body pressure distribution in the usual sheet 
position by the pressure sensor used for the driver state sensing device concerning this 
invention. 

[Drawing 4] It is the figure having shown the posture change by the pressure sensor used 
for the driver state sensing device concerning this invention, and change of the body 
pressure distribution by a vehicles action. 

[Drawing 5] It is the figure having shown the relation between the output wave of each 
point of the pressure sensor used for the driver state sensing device concerning this 



invention, and body oscillatory wave type. 

[Drawing 6] It is the outline side view having shown the installation position of the 
acceleration sensor used for the driver state sensing device concerning this invention. 
[Drawing 7] It is the flow chart figure having shown the calculation process of the 
transfer function in the sheet bearing surface and the back to the floor vibration in the 
driver state sensing device concerning this invention. 

[Drawing 81 It is the figure having shown the example of a floor oscillating separate 
circuit of the body-pressure-distribution Measurement Division part in the driver state 
sensing device concerning this invention. 

[Drawing 9] It is the figure having shown the center-of-gravity point of the body pressure 
distribution of the sheet in the driver state sensing device concerning this invention. 
[Drawing 10] It is the flow chart figure having shown body motion detection operation in 
the driver state judging part in the driver state sensing device concerning this invention. 
[Drawing 11] It is the figure having shown the migration of the center-of-gravity point of 
body pressure distribution for which it asked in the driver state judging part in the driver 
state sensing device concerning this invention. 

[Drawing 12] It is the flow chart figure having shown alarm operation performed in the 
driver state judging part in the driver state sensing device concerning this invention. 
[Drawing 13] It is the figure having shown the example of an entire configuration of the 
train traffic control system equipped with the driver state sensing device concerning this 
invention. 

[Drawing 14] It is the block diagram having shown the example of composition of the 
operation management equipment in the train traffic control system equipped with the 
driver state sensing device concerning this invention. 
[Explanations of letters or numerals] 

1 Pressure Sensor 

2 Pretreatment Part 

3 Acceleration Sensor 

4 Body-Pressure-Distribution Measurement Division Part 

5 Driver State Judging Part 

6 Alarm Part 
1 1 Sheet 

lib Sheet back 

1 lh Sheet bearing surface 

20 Vehicles Cabin 

21 Driver 

30 Operation Management Equipment 

The same sign shows the same or a considerable portion among a figure. 
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